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Occurrence of the Phoronid Phoronopsis albomaculata in Cocos Island,
Costa Rica1
Harlan K. Dean,2 Jeffrey A. Sibaja-Cordero,3,4,6 and Jorge Corte´s3,5
Abstract: The phoronid Phoronopsis albomaculata was collected in subtidal (28–
35 m) sandy sediments in Bahı´a Chatham during a benthic survey designed to
describe the biota of Cocos Island (Isla del Coco), Costa Rica, a national park
and Human Heritage Site. Occurrence of this widespread species in Cocos Is-
land is the first report of a phoronid for Costa Rican waters and is the second
locality recorded for the eastern Pacific. Taxonomically significant characters
(presence of an epidermal collar, extent of coiling of lophophore and nephridia)
are discussed. Comparisons are made between depth and abundance of this spe-
cies from Cocos Island and results of previous studies.
The phoronids are a small group of lopho-
phorate marine invertebrates given phylum-
level status by some although others regard
them, along with the Brachiopoda and Bryo-
zoa, as a class within the phylum Lophopho-
rata (Emig 1979, 2009). Regardless of their
higher-level classification, the phoronids are
subdivided into two genera, Phoronis and
Phoronopsis, with only 10 species described
worldwide. These vermiform benthic organ-
isms are tube-dwelling suspension feeders
with a U-shaped digestive tract and a ten-
tacled lophophore. Food particles such as
phytoplankton and detritus are captured on
the ciliated tentacles of the lophophore and
transported to the mouth at the base of the
lophophore. The anus is found dorsal to the
mouth outside the lophophore at the tip of
an anal papilla that usually also bears a pair
of nephridial openings.
Emig (1971, 1979, 1982a) reviewed the 10
known species of Phoronida and later (Emig
2009) reviewed the five species known to oc-
cur along the Pacific and Caribbean coasts of
Central America. At the time of the latest re-
view (Emig 2009) no phoronids had been re-
ported from Costa Rican waters although it is
likely that several species do occur but have
not yet been reported due to low sampling ef-
fort. Recently, as part of a long-term effort
to describe the biota of Cocos Island by the
Centro de Investigacio´n en Ciencias del Mar
y Limnologı´a (CIMAR) of the Universidad
de Costa Rica, specimens of Phoronopsis albo-
maculata Gilchrist, 1907, have been obtained
and are discussed here.
materials and methods
Benthic infaunal collection was carried out
during the CIMAR-COCO-I (9–20 October
2007) and CIMAR-COCO-II (2–13 April
2008) expeditions to Isla del Coco (Cocos Is-
land), Pacific Costa Rica, 5 30 0 57 00 N, 87
03 0 40 00 W (Corte´s 2008). The main objective
was to study the diversity of marine organ-
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isms at this national park and Human Heri-
tage Site. A total of 14 Petite Ponar grab
(sampling area: 152 by 152 mm) samples were
collected following a depth gradient (5 to
76 m) in the subtidal sandy bottom of Bahı´a
Chatham, and 11 sediment samples were col-
lected by hand in plastic sealable bags during
scuba dives at seven localities (7 to 29 m)
on the north side of the island. Organisms
were preserved with formalin diluted to 5%
in seawater and stained with Rose Bengal.
The samples were sieved through a 500 mm
mesh (Vargas 1987) and stored in glass vials
filled with 70% ethanol.
results and discussion
The genus Phoronopsis is most easily differen-
tiated from the genus Phoronis by its posses-
sion of an epidermal collar fold below the
lophophore (Emig 1971, 1979), and this fold
is evident in the Costa Rican specimens (Fig-
ure 1). Emig (2009) reported two species
within the genus Phoronopsis as known to oc-
cur in the Pacific coast of Central America,
P. albomaculata and P. harmeri Pixell, 1912.
These two species may be differentiated
most easily by their lophophore: that of P. al-
bomaculata is only slightly coiled whereas that
of P. harmeri is spirally coiled for 11
2
to 2
turns. The lophophores of both of the Costa
Rican specimens are only slightly coiled, sim-
ilar to the type II coils illustrated in Emig
(1979). In addition, the nephridia are elon-
gate but rounded with a central funnel (Fig-
ure 2) similar to that pictured by Emig
(1979: fig. 4C iii) for P. albomaculata. It did
not resemble the nephridia of P. harmeri
shown in Emig (1979: fig. 4E ii).
Emig (2009) reported that P. albomaculata
is considered a cosmopolitan species, first de-
scribed from False Bay, South Africa, and
since been collected from Panama, the Ivory
Coast, Madagascar, Hawai‘i, and Australia
(Emig 1982b, Emig and Golikov 1990, Emig
and Rolda´n 1992, Bailey-Brock and Emig
2000). The occurrence of this widespread
species on Cocos Island, Costa Rica, is not
surprising, but it is important to note because
the prior record from Pacific Panama (Emig
1982b) had been the only record from the
eastern Pacific.
Figure 1. Costa Rican specimens of Phoronopsis albomaculata Gilchrist, 1907, Bahı´a Chatham, Cocos Island, Costa
Rica, collected in October 2007 (stained with Rose Bengal). Arrow indicates epidermal collar fold.
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Emig (2009) reported that P. albomaculata
was known from 1 to 55 m in muddy to sandy
bottom sediments. Its distribution seems to
relate mainly to coarser-grained sands with
moderate levels of organic matter (Emig
1982a). The two specimens of this species
were collected from Cocos Island only during
the October 2007 expedition and were found
in 28 and 35 m depth, respectively, both on
sandy sediments.
Phoronids are generally thought of as be-
ing low in abundance and only a minor com-
ponent of bethic samples, but this may not
always be the case. On the Algerian coast of
the Mediterranean Sea, Bakalem et al. (2009)
reported that in several stations the species
Phoronis psammophila Cori, 1889, composed
over 10% of the benthos, and Niermann
et al. (1990) found that a species of the genus
Phoronis was highly variable in abundance in
samples from the German Bight, making up
between 1% and 75% of community abun-
dance. Emig and Bailey-Brock (1987) and
Bailey-Brock and Emig (2000) reported two
species of Phoronis (P. ovalis and P. hippocre-
pia) at densities of up to thousands of indi-
viduals per square meter in Hawai‘i. Both
burrow in coralline rock and carbonate mate-
rials and have great potential for asexual re-
production by transverse fission.
Only two specimens of Phoronopsis albomac-
ulata were collected at Cocos Island, each in
a single grab sample. None was encountered
in samples taken while using scuba in the
same area. The sandy sediments on Cocos
were dominated by polychaetes and crusta-
ceans, and P. albomaculata was a relatively in-
significant component. Thomassin and Emig
Figure 2. Costa Rican specimen of Phoronopsis albomaculata Gilchrist, 1907, showing the left nephridium, ventral view.
Specimen was cleared in glycerol and viewed at 40.
Occurrence of Phoronopsis albomaculata in Cocos Island . Dean et al. 461
(1983) cited densities of P. albomaculata of 70
or fewer individuals per square meter in Mo-
zambique, and Emig (2007) found P. albomac-
ulata at several stations with densities under
nine individuals per square meter in a lagoon
in New Caledonia. Based on those previous
studies, the low density of P. albomaculata on
Cocos Island is not unexpected.
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